Mass spectrometric identification of phosphorylation sites in bleached bovine rhodopsin.
Deactivation of the visual cascade is initiated by the phosphorylation of rhodopsin. We report here identification of the two major sites of phosphorylation in bleached bovine rhodopsin using tandem mass spectrometry in conjunction with synthetic phosphopeptide standards. Both bleached and unbleached rod outer segments were cleaved with endoproteinase Asp-N to release the C-terminal fragment, residues 330-348, containing seven potential sites of phosphorylation. High-performance liquid chromatographic separation of soluble cleavage products from both unbleached and bleached rod outer segments gave a peak which was identified by tandem mass spectrometry and comparison to synthetic standards as monophosphorylated (serine 338) DDEASTTVSKTETSQVAPA. Present only in the chromatogram of bleached ROS were two peaks identified as monophosphorylated (serine 343) and diphosphorylated (serines 338 and 343) derivatives of DDEASTTVSKTETSQVAPA. These results identify serines 338 and 343 as the major sites of phosphorylation within the C-terminal region of bleached bovine rhodopsin and constitute the first example of mass spectrometric characterization of phosphorylation sites in a G-protein coupled receptor.